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ABSTRACT 

The androgen r e c e p t o r  i n  rat s t r i a t e d  muscle ( l e v a t o r  a n i  muscle 

and ske le ta l  muscle)  was q u a n t i f i e d  i n  homogenate and c y t o s o l  

f r a c t i o n s  i n  o r d e r  t o  relate r e c e p t o r  c o n c e n t r a t i o n s  and 

s u b c e l l u l a r  d i s t r i b u t i o n  t o  sex d i f f e r e n c e s ,  m a t u r i t y ,  and effects  

imposed by c a s t r a t i o n .  Muscle c y t o s o l i c  androgen r e c e p t o r  b i n d i n g  

was e l e v a t e d  f o l l o w i n g  orchiectomy.  Muscle homogenate r e c e p t o r  

c o n c e n t r a t i o n s  of  orchiec tomized  male rats a l s o  were e l e v a t e d  

(165% c o n t r o l ,  l e v a t o r  a n i  muscle; 132% c o n t r o l ,  s k e l e t a l  muscle)  

r e l a t i v e  t o  i n t a c t  male va lues  b u t  no t  t o  t h e  same degree as 

c y t o s o l i c  l e v e l s  (500% c o n t r o l ,  l e v a t o r  a n i  muscle; 176% c o n t r o l ,  

s k e l e t a l  musc le) .  Homogenate r e c e p t o r  l e v e l s  i n  ske l e t a l  muscle  

f rom immature male o r  a d u l t  female ra t s  were no t  e l e v a t e d  i n  
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comparison t o  a d u l t  male va lues  even though t h e i r  c y t o s o l i c  

r e c e p t o r  l e v e l s  were a p p r e c i a b l y  h i g h e r .  Androgen r e c e p t o r  

a p p a r e n t  s u b c e l l u l a r  d i s t r i b u t i o n  v a r i e d :  a d u l t  male rats had t h e  

lowes t  p e r c e n t a g e  of r e c e p t o r s  i n  t h e  c y t o s o l  f r a c t i o n  (40%), 

whereas a d u l t  females had t h e  h ighes t  p e r c e n t a g e  o f  r e c e p t o r s  i n  

t h e  c y t o s o l  f r a c t i o n  (87%). These r e s u l t s  s u p p o r t  t h e  h y p o t h e s i s  

o f  androgen r e c e p t o r  down-regulat ion by t e s t o s t e r o n e ,  and t h e y  

i n d i c a t e  f u r t h e r  t h a t  c y t o s o l i c  r e c e p t o r  l e v e l s  do n o t  n e c e s s a r i l y  

re f lec t  muscle s e n s i t i v i t y  t o  androgens.  

INTRODUCTION 

Androgens have marked e f f e c t s  on t h e  metabol i sm of s t r ia ted  

muscle  (1, 2 ,  3 ,  4 ) .  Because these a c t i o n s  appea r  t o  be  media ted  

v i a  i n t r a c e l l u l a r  r e c e p t o r s  (5 ,  6 ,  71, t h e  c o n c e n t r a t i o n  o f  s u c h  

r e c e p t o r s  may be a de terminant  of t h e  androgen s e n s i t i v i t y  of 
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muscle  ( 8 ) .  Repor ts  from t h i s  l a b o r a t o r y  (10 )  and from t h a t  o f  

Dahlberg e t  a 1 . ( 9 )  suggest that  muscle androgen r e c e p t o r s  are  

down-regulated by endogenous androgens .  The c o n c e n t r a t i o n  o f  

c y t o s o l i c  r e c e p t o r s  i n c r e a s e s  d r a m a t i c a l l y  f o l l o w i n g  orchiec tomy 

( 9 ,  101,  and t h i s  i n c r e a s e  appea r s  t o  be c o r r e l a t e d  w i t h  enhanced 

a b i l i t y  o f  t e s t o s t e r o n e  t o  induce  g l u c o s e  6-phosphate  

dehydrogenase  i n  t h e  l e v a t o r  a n i  muscle (30) .  Fu r the rmore ,  t h e  

c y t o s o l i c  androgen r e c e p t o r  c o n c e n t r a t i o n  is h i g h e r  i n  muscle from 

immature and o rch iec tomized  male r a t s ,  as  well as  from female 

rats, t h a n  i n  muscle from a d u l t  male ra ts  ( 9 ) .  A d m i n i s t r a t i o n  of 

t e s t o s t e r o n e  p r o p i o n a t e  reversed  t h e  i n c r e a s e  i n  c y t o s o l i c  

r e c e p t o r  bindng i n  skeletal  muscle f o l l o w i n g  orchiec tomy (10) .  

T e s t o s t e r o n e  p r o p i o n a t e  may dec rease  c y t o s o l i c  r e c e p t o r  l e v e l s  by 

down-regula t ing  r e c e p t o r  s y n t h e s i s ,  by f i l l i n g  r e c e p t o r  b i n d i n g  

s i t e s ,  o r  by i n c r e a s i n g  h igh  a f f i n i t y  n u c l e a r  b i n d i n g  and t h e r e b y  

lower ing  t h e  c y t o s o l i c  f r a c t i o n .  To a d d r e s s  t h i s  i s s u e ,  we 

measured t o t a l  muscle  ( i . e . ,  homogenate) androgen r e c e p t o r  b i n d i n g  

i n  immature,  a d u l t ,  and orchiec tomized  male r a t s  and a l s o  i n  a d u l t  

female ra ts .  We c o m p a r d  t o t a l  muscle r e c e p t o r  b i n d i n g  w i t h  

c y t o s o l i c  r e c e p t o r  b ind ing .  The results t o  be d e s c r i b e d  r e v e a l  

t h a t  t o t a l  muscle androgen r e c e p t o r s  o f  o rch iec tomized  male r a t s  

b u t  no t  immature male o r  a d u l t  female rats are e l e v a t e d  r e l a t i v e  

t o  a d u l t  males. Adult  male r a t s  have t h e  lowes t  p r o p o r t i o n  o f  

androgen r e c e p t o r s  i n  t h e  c y t o s o l  f r a c t i o n  i n  comparison w i t h  

o rch iec tomized  o r  immature males o r  a d u l t  females. 
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EXPERIMENTAL 

Animals - Rats of b o t h  s e x e s  of  t h e  Crl:CD(SD)SR s t r a i n  

( C h a r l e s  River  Breeding Labs ,  Wilmington,  MA) were used .  They 

were housed i n  a 12 h l i g h t s  on:12 h l i g h t s  o f f  c y c l e ,  and t h e y  

were fed Pur ina  Rodent Labora tory  Chow (85001) and water ad 

l i b i t u m .  Adult  males and females weighed 150-200 g ;  immature (24  

d a y s  o l d )  rats weighed 40-50 g. Orchiectomy was performed v i a  t h e  

- 

abdominal  route  unde r  e t h e r  a n e s t h e s i a .  The musc le s  used  i n  t h i s  

s t u d y  were t h e  hormone-dependent l e v a t o r  a n i  muscle and l1ordinaryV1 

ske le ta l  muscle ( t i b i a l i s  a n t e r i o r  p l u s  e x t e n s o r  d i g i t o r u m  

l o n g u s ) .  

Androgen Receptor  Binding - T h i s  was a s s e s s e d  u s i n g  [3H] 

m e t h y l t r i e n o l o n e  (176 -hydroxy-17a-methyl-4,9,11-estratrien-3-one; 

~ 1 8 8 1 ;  s p e c i f i c  a c t i v i t y  86 m C i / m m o l / N e w  England N u c l e a r ,  Waltham, 

M A ) .  We measured t o t a l  muscle ( i . e . ,  homogenate) and c y t o s o l i c  

androgen  r e c e p t o r  b i n d i n g  as d e s c r i b e d  (11). B r i e f l y ,  minced 

musc le  was homogenized i n  a P o l y t r o n  homogenizer i n  ice-cold 
7 

b u f f e r  (5 ml/g musc le)  compr is ing  25 mM Na2HP04, 1.5 mM EDTA, 10% 

( v / v >  g l y c e r o l ,  2 mM d i t h i o t h r e i t o l ,  10 mM, sodium molybdate ,  and 

1 mM p h e n y l m e t h y l s u l f o n y l  f l u o r i d e ,  pH 7.4. The homogenate was 

f i l t e r e d  th rough  a 40 mesh Nitex s c r e e n  (Te tko ,  I n c . ,  E lmsford ,  

NY) t o  remove c o n n e c t i v e  t i s s u e  and o t h e r  d e b r i s .  Cytosol  was 

p r e p a r e d  by c e n t r i f u g a t i o n  o f  the  homogenate a t  110,000 x g f o r  1 

h a t  0-4OC i n  a S o r v a l l  OTD c e n t r i f u g e .  Homogenate and c y t o s o l  

b i n d i n g  were performed b o t h  with s i n g l e - p o i n t  a s s a y s  (15 nM C3H] 

- m e t h y l t r i e n o l o n e )  and by Sca tchard  a n a l y s i s  (12). Tr iamc ino lone  

a c e t o n i d e  was i n c l u d e d  i n  a l l  i n c u b a t i o n s  t o  p r e v e n t  b i n d i n g  t o  
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p r o g e s t i n  and g l u c o c o r t i c o i d  r e c e p t o r s  (13 ,  14). After i n c u b a t i o n  

a t  0 - 4 O C  f o r  24 h f ree  and bound l i g a n d  were s e p a r a t e d  u s i n g  a 

f i l t r a t i o n  a s s a y  employing h y d r o x y l a p a t i t e  (Bio-Gel FITP, B i o r a d ,  

Richmond, C A I  a s  d e s c r i b e d  (15) .  [: 3H1 m e t h y l t r i e n o l o n e  b i n d i n g  i n  

muscle  homogenate was maximal a f t e r  i n c u b a t i o n  f o r  24 h a t  0-4' 

(11). Moreover,  80% exchange o c c u r r e d  a t  34 h a t  0-9' when 

occupied  muscle androgen r e c e p t o r  ( p r e p a r e d  from a muscle 

homogenate from a castrated ra t  i n c u b a t e d  w i t h  5 nY r3q]  5a 

- d i h y d r o t e s t o s t e r o n e  for  h )  was i n c u b a t e d  w i t h  15 nY 

m e t h y l t r i e n o l o n e  and d i l u t e d  four - fo ld  (11). 

P r o t e i n  was de termined  a c c o r d i n g  t o  Lowry e t  a l .  ( 1 6 ) .  

DNA was de termined  a s  d e s c r i b e d  (17) u s i n g  ca l f  thymus D Y A  a s  

s t a n d a r d .  

Chemicals  - Unless  o t h e r w i s e  s t a t e d ,  a l l  c h e m i c a l s  were from 

Sigma Chemical Co. ( S t .  L o u i s ,  Mo.). 

Data A n a l y s i s  - S t a t i s t i c a l  a n a l y s i s  was performd w i t h  a t- 

test. S c a t c h a r d  p l o t  d a t a  were computed w i t h  t h e  program of 

W P h e r s e n  ( I s ) ,  u s i n g  a n  ?BY P e r s o n a l  Computer. N i n e t y - f i v e  

p e r c e n t  c o n f i d e n c e  i n t e r v a l s  f o r  t h e  r a t i o s  i n  F ig .  4 were 

de termined  u s i n g  ? i e l l e r ' s  Theorem (28 ) .  

RESULTS 

L e v a t o r  Ani Muscle 

Using s a t u r a t i n g  l e v e l s  of [ 3H] m e t h y l t r i e n o l o n e ,  a p p a r e n t  

maximal m e t h y l t r i e n o l o n e  b inding  i n  l e v a t o r  a n i  muscle cy t o s o l  

i n c r e a s e d  s i g n i f i c a n t l y  t o  500% o f  t h e  c o n t r o l  v a l u e  1 4  d a y s  a f t e r  

orchiec tomy (GDX) (Fig.  1; 10). The magnitude o f  t h e  i n c r e a s e  i n  

l e v a t o r  a n i  muscle homogenate f o l l o w i n g  orchiec tomy was less 
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(165%) c o n t r o l  ( F i g .  1 1 ,  a l b e i t  s i g n i f i c a n t .  Binding a f f i n i t i e s  

( a p p a r e n t  KD) de termined  from S c a t c h a r d  a n a l y s i s  of t h e  c y t o s o l i c  

and homogenate l e v a t o r  a n i  muscle p r e p a r a t i o n s  were s imilar  (0 .68  

and 2.12 nM, r e s p e c t i v e l y )  and were n o t  s i g n i f i c a n t l y  changed 

f o l l o w i n g  orchiec tomy.  

S k e l e t a l  Yusc le  

We t h e n  ana lyzed  s p e c i f i c  b i n d i n g  of [3H] m e t h y l t r i e n o l o n e  t o  

cy t o s o l  and homogenate p r e p a r a t i o n s  from s k e l e t a l .  muscle from 

immature,  a d u l t ,  and 14-day post-orchiectomy male rats and a d u l t  

female rats. The a p p a r e n t  KD o f  b o t h  t h e  c y t o s o l  and homogenate 

s k e l e t a l  muscle p r e p a r a t i o n s  was determined  from S c a t c h a r d  

a n a l y s i s ,  and it was somewhat smaller i n  a l l  a n i m a l  g r o u p s  ( T a b l e  

11. 

us ing  s a t u r a t i n g  l e v e l s  o f  [%I m e t h y l t r i e n o l o n e ,  a p p a r e n t  

maximal m e t h y l t r i e n o l o n e  b inding  i n  s k e l e t a l  muscle homogenate 

p r e p a r a t i o n s  was determined  i n  each of t h e  a n i m a l  groups .  On a 

gram wet weight  b a s i s ,  maximal C3H] m e t h y l t r i e n o l o n e  b i n d i n g  i n  

muscle  from a d u l t  males d i d  not d i f f e r  s i g n i f i c a n t l y  from t h a t  

from immature o r  14 day post-orchiectomy males ( F i g .  2) .  However, 

comparison o f  [ 3 H ]  m e t h y l t r i e n o l o n e  b i n d i n g  on a mg DNA bas i s  

r e v e a l e d  s i g n i f i c a n t  d i f f e r e n c e s  among t h e  an imal  groups .  Muscle 

from immature male r a t s  had s i g n i f i c a n t l y  lower muscle r e c e p t o r  

c o n c e n t r a t i o n s / m g  DNA (43%) whereas 1 4  day post-GDX males had 

s i g n i f i c a n t l - y  h i g h e r  l e v e l s  (132%). T h i s  was due t o  h i g h e r  l e v e l s  

o f  D N A / g  wet weight  i n  immature male rats ( p  < 0.05) and lower  

v a l u e s  i n  1 9  day p o s t  orchiectomy male rats ( p  < 0.05) t h a n  

g o n a d a l l y  i n t a c t  a d u l t  male rats. 



Maximal [3H] m e t h y l t r i e n o l o n e  b i n d i n g  i n  muscle homogenate 

from a d u l t  female ra t s  was s i g n i f i c a n t l y  lower ( 6 9 % )  t han  a d u l t  

male v a l u e s  on a g wet weight  b a s i s  ( F i g .  2) .  However, a d u l t  

female r a t s  had lower  DNA c o n t e n t / g  w e t  weight  ( p  < .05) muscle 

than  a d u l t  male r a t s ,  and maximal m e t h y l t r i e n o l o n e  b i n d i n g  i n  

s k e l e t a l  muscle homogenate from a d u l t  females  was no t  

s i g n i f i c a n t l y  d i f f e r e n t  on a mg DNA b a s i s  from a d u l t  male v a l u e s  

( F i g .  2) .  

As expec ted  ( 9 1 ,  cy toso l i c  muscle androgen r e c e p t o r  

c o n c e n t r a t i o n s  from a d u l t  males are lower  t h a n  t h o s e  o f  a d u l t  

female  o r  immature and 1 4  day post-orchiectomy male r a t s  e i t h e r  on 

a g wet weight  o r  a mg p r o t e i n  b a s i s  ( F i g .  3 ) .  Low c y t o s o l i c  

r e c e p t o r  l eve l s  i n  s k e l e t a l  muscle o f  a d u l t  male ra ts  ( F i g .  3 )  

re f lec ts  a d i f f e r e n t  d i s t r i b u t i o n  o f  t o t a l  c e l l u l a r  androgen 

r e c e p t o r s  (40% c y t o s o l ,  F ig .  4). Adult  female r a t s  and 1 4  d a y  

pos t -orch iec tomy ra t s  had a h i g h  p e r c e n t a g e  of t h e  t o t a l  r e c e p t o r s  

l o c a l i z e d  t o  t h e  c y t o s o l ;  i . e . ,  % of t o t a l  v a l u e  (87% and 7 8 % ,  

r e s p e c t i v e l y )  and immature males had a n  i n t e r m e d i a t e  d i s t r i b u t i o n  

( 6 4 % ) .  This  approach ( i . e . ,  comparison o f  t o t a l  homogenate and 

c y t o s o l i c  androgen r e c e p t o r  b ind ing)  is v a l i d a t e d  by t h e  c r u d e  

muscle f r a c t i o n a t i o n  s t u d y  o f  Table 11. Earl ier  work showed t h a t  

such  f r a c t i o n a t i o n  results i n  99 1 4 %  recove ry  o f  t o t a l  

- 

homogenate r e c e p t o r s  (11); o t h e r  f r a c t i o n s  were: 1000 x g p e l l e t ,  

6 1  2 1 4 % ;  20,000 x g s u p e r n a t e ,  35 * 7 % ;  20,000 x g p e l l e t ,  4 f 1% 

(11). Table  I1 shows a remarkable  s h i f t  i n  t h i s  d i s t r i b u t i o n  i n  

muscle from c a s t r a t e d  ra t s ,  with a lmos t  a l l  o f  t h e  r e c e p t o r  

r e c o v e r a b l e  i n  t h e  c y t o s o l  f r a c t i o n .  Given t h e  e r r o r  i n h e r e n t  i n  
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such  measurements i n  c rude  t i s s u e  f r a c t i o n s ,  t h i s  r e s u l t  is i n  

r e a s o n a b l e  agreement  w i t h  t h a t  o f  Fig. 14. 

DISCUSSION 

Receptor  l o c a l i z e d  t o  t h e  c y t o s o l  f r a c t i o n  o f  muscle 

homogenate may be  e i t h e r  t h e  cy top la smic  r e c e p t o r  i n  t h e  c lass ica l  

**two-step" model o f  s t e r o i d  hormone a c t i o n  (20 ,  21) o r ,  

a l t e r n a t i v e l y ,  it may reside i n  t h e  nuc leus  i n  v i v o ,  i n  which c a s e  

low a f f i n i t y  a s s o c i a t i o n  has been d i s r u p t e d  by t issue 

homogenizat ion (22 ,  23 ,  2 9 ) .  We measured androgen r e c e p t o r s  i n  

muscle  homogenates a l o n g  with t h e  c y t o s o l i c  f r a c t i o n  t o  

d i s c r i m i n a t e  between a l t e r e d  r e c e p t o r  s y n t h e s i s  and a change i n  

i n t r a c e l l u l a r  d i s t r i b u t i o n  or n u c l e a r  a f f i n i t y  (11). Presumably,  

t h e  d i f f e r e n c e  between t o t a l  and c y t o s o l i c  b i n d i n g  r e p r e s e n t s  

mainly r e c e p t o r  bound t o  h igh  a f f i n i t y  n u c l e a r  a c c e p t o r  s i tes .  

However, a saa l l  f r a c t i o n  may r e p r e s e n t  h igh  a f f i n i t y  b i n d i n g  t o  

plasma membranes ( 2 4 ,  2 5 ) .  Since androgen- spec i f i c  a l t e r a t i o n  o f  

gene t r a n s c r i p t i o n  and e x p r e s s i o n  is cons ide red  t o  i n v o l v e  n u c l e a r  

b i n d i n g ,  t h e  measurement o f  nuclear r e c e p t o r  l e v e l s  i n  t a r g e t  

t i s s u e s  is des i r ab le .  Howeveri, it h a s  no t  been p o s s i b l e  t o  

i s o l a t e  n u c l e a r  material from s k e l e t a l  muscle w i t h  acceptable  

r ecove ry  (19). S t u d i e s  on s t e r o i d  hormone r e c e p t o r s  i n  muscle 

have ,  t h e r e f o r e ,  r e l i e d  on q u a n t i f i c a t i o n  of  r e c e p t o r  i n  t h e  

c y t o s o l i c  f r a c t i o n .  

Tn t h e  p r e s e n t  s t u d y  we  measured t o t a l  androgen r e c e p t o r s  i n  

ra t  muscle i n  o r d e r  t o  r e l a t e  r e c e p t o r  q u a n t i t i t e s  t o  s e x  

d i f f e r e n c e s ,  m a t u r i t y ,  and e f f e c t s  imposed by c a s t r a t i o n .  For t h e  

l e v a t o r  a n i  muscle, homogenate b ind ing  was s i g n i f i c a n t l y  e l e v a t e d  



1 4  d a y s  a f t e r  o r c h i e c t o m y ,  a l though t h e  i n c r e a s e  was smaller t h a n  

t h a t  s e e n  i n  t h e  c y t o s o l  f r a c t i o n  ( F i g .  1). T h i s  r e s u l t ,  w i t h  t h e  

c y c l o h e x i m i d e - s e n s i t i v i t y  o f  the orch iec tomy e f f e c t  (101, s u g g e s t s  

t h a t  t h e  i n c r e a s e  i n  androgen r e c e p t o r  b i n d i n g  f o l l o w i n g  

orchiec tomy r e s u l t s ,  i n  p a r t ,  from d ?  novo r e c e p t o r  s y n t h e s i s .  

C l e a r l y ,  however, a s h i f t  i n  t h e  i n t r a c e l l u l a r  d i s t r i b u t i o n  o f  t h e  

r e c e p t o r  a l so  o c c u r r e d .  

For  s k e l e t a l  muscle  ( e x t e n s o r  d i g i t o r u m  l o n g u s  and t i b i a l i s  

a n t e r i o r ) ,  homogenate b i n d i n g  a f f i n i t i e s  were c o n s i s t e n t l y  h i g h e r  

t h a n  c y t o s o l i c  v a l u e s  i n  a l l  animal g r o u p s  (Table 2 ) .  Dahlberg e t  

- a l .  ( 9 )  r e p o r t e d  t h a t  s k e l e t a l  muscle  androgen r e c e p t o r  YD 

i n c r e a s e s  s i g n i f i c a n t l y  w i t h  age i n  t h e  r a t  and is decreased i n  

females o r  f o l l o w i n g  c a s t r a t i o n  i n  males. We found a s i n i l a r  

t r e n d ,  b u t  t h e  magnitude o f  d i f f e r e n c e s  i n  b i n d i n g  a f f i n i t i e s  are  

smaller t h a n  those r e p o r t e d  by Dahlberg e t  a l .  ( 9 ) .  

- 

Total  androgen r e c e p t o r s  from s k e l e t a l  muscle o f  

c r c h i e c t o n i z e d  male ra t s  were e l e v a t e d  r e l a t i v e  t o  a d u l t  male 

v a l u e s  ( F i g .  2 ) .  However, t o t a l  r e c e p t o r  l e v e l s  i n  muscle from 

immature males o r  a d u l t  females were no t  e l e v a t e d  i n  comparison t o  

a d u l t  male v a l u e s  ( F i g .  21, even though t h e i r  c y t o s o l i c  r e c e p t o r  

l e v e l s  were ( F i g .  3 ) .  Thus,  whether  t e s t o s t e r o n e  down-regulates  

t h e  androgen r e c e p t o r  i n  s k e l e t a l  musc le ,  a s  i t  a p p a r e n t l y  d o e s  i n  

l e v a t o r  a n i  muscle ,  is u n c l e a r .  

Adul t  male rats have t,he lowest  p e r c e n t a g e  o f  t o t a l  androgen 

r e c e p t o r s  i n  t h e  c y t o s o l  f r a c t i o n  i n  comparison w i t h  

o r c h i e c t o m i z e d  o r  immature males,  o r  a d u l t  females ( F i g .  4 ) .  T h i s  

o b s e r v a t i o n  s u g g e s t s  t h a t  a d u l t  male ra t s  have t h e  h i g h e s t  l e v e l s  

9 
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o f  androgen r e c e p t o r s  i n  t h e  nuc leus .  Seventy-e ight  p e r c e n t  o f  

s k e l e t a l  muscle androgen receptors are l o c a l i z e d  t o  t h e  c y t o s o l  14 

d a y s  p o s t  orch iec tomy;  t h e  remainder presumably are bound t o  

n u c l e a r  e l emen t s .  P o s s i b l y ,  a d r e n a l  c o r t i c a l  s y n t h e s i s  of  

a n d r o g e n i c  hormones is s u f f i c i e n t  t o  f i l l  some r e c e p t o r  s i t e s .  

A 1  t e r n a t i v e l y  o r  a d d i t i o n a l l y ,  t h e  remain ing  r e c e p t o r s  may be 

unoccupied r e c e p t o r s  bound t o  n u c l e a r  e l emen t s  w i t h  h igh  

a f f i n i t y .  I n  t h i s  regard, s e v e r a l  r e p o r t s  have demonst ra ted  

u n f i l l e d  e s t r o g e n  r e c e p t o r s  i n  t h e  nuc leus  o f  e s t r o g e n  t a r g e t  

t i s s u e s  (26, 27). Thus, measurement o f  c y t o s o l i c  r e c e p t o r s  a l o n e  

may n o t  n e c e s s a r i l y  ref lect  s t e r o i d  hormone s e n s i t i v i t y  o f  muscle.  
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Table 1 

Androgen Receptor  Binding A f f i n i t i e s  (KD) of  T i b i a l i s  A n t e r i o r  

and Extensor  Digi torum Longus Muscles  

Animal Group KD (nM) 

cy t o s o l  Homogenate 

Adul t  males (200 g )  

Adult  females (200 g )  

Immature males (45  g) 

O r  c h i  ec tomiz ed males 

(200 g )  

0.72 

' 0.38 

0.49 

0.43 

1.18 

0.86 

1.13 

0.63 

The o rch iec tomized  males were k i l l e d  1 4  d a f t e r  t h e  o p e r a t i o n .  

The number i n  p a r e n t h e s e s  is body weight .  Other  e x p e r i m e n t a l  

de t a i l s  are d e s c r i b e d  i n  t h e  t e x t .  
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T a b l e  I1 

SubceI.lul .ar F r a c t i o n a t i o n  o f  S k e l e t a l  Muscles from Cont ro l  

and Orchiectornized A d u l t  Male Rats 

F r a c t i o n  % T o t a l  Binding 

C t l  G DX 

Homogenate 100 100 

1,000 x g p e l l e t  51 0 

20,000 x g s u p e r n a t e  46 95 

20,  000 x g p e l l e t  3 5 

Orchiectomized ra ts  were k i l l e d  1 4  d a y s  a f t e r  t h e  o p e r a t i o n .  The 

data are means of  2 d e t e r m i n a t i o n s .  
7 
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FIGURE LEGENDS 

F i g u r e  1 - E f f e c t  of  orchiectomy on [ 3 H ]  m e t h y l t r i e n o l o n e  

s p e c i f i c  b i n d i n g  i n  r a t  l e v a t o r  a n i  muscle homogenate and 

c y t o s o l .  Rats were s a c r i f i c e d  1 4  days  pmt -o rch iec tomy.  Data are  

means S.D. of  4 (homogenate) o r  6 ( c y t o s o l )  s e p a r a t e  

d e t e r m i n a t i o n s .  GDX = orchiectomy.  

F igu re  2 - [ 3H] m e t h y l t r i e n o l o n e  s p e c i f i c  b i n d i n g  i n  s k e l e t a l  

muscle ( t i b i a l i s  a n t e r i o r  and e x t e n s o r  d i g i t o r u m  longus  musc les )  

hornogenates o f  male ( a d u l t ,  immature, and orchiec torn ized)  and 

a d u l t  female rats.  Orchiectornized rats were k i l l e d  1 4  days  a f t e r  

t h e  o p e r a t i o n .  Androgen r e c e p t o r  b i n d i n g  was performed w i t h  

s i n g l e - p o i n t  a s s a y s  (15 nM m e t h y l t r i e n o l o n e ) .  Values  are means 2 

S.D. 'Tn a d u l t  rats, 5 o r  more a n i m a l s  were ana lyzed  

i n d i v i d u a l l y .  Fo r  t h e  c a s e  o f  immature male rats, s k e l e t a l  muscle 

t i s s u e  was pooled from 5-7 a n i m a l s / d e t e r m i n a t i o n  t o  o b t a i n  4 

s e p a r a t e  d e t e r m i n a t i o n s .  * S i g n i f i c a n t l y  d i f f e r e n t  from t h e  

c o n t r o l  ( i . e . ,  - a d u l t  male) v a l u e ,  ? <,0.05.  GDX = orchiec tomy.  

F i g u r e  3 - [3A]  m e t h y l t r i e n o l o n e  s p e c i f i c  b i n d i n g  i n  s k e l e t a l  

muscle  ( t i b i a l i s  a n t e r i o r  and e x t e n s o r  d i g i t o r u m  longus  musc les )  

c y t o s o l s  o f  male ( a d u l t ,  immature and o rch iec tomized)  and a d u l t  

female r a t s ,  Orchiectomized r a t s  were k i l l e d  1 4  d a y s  a f t e r  t h e  

o p e r a t i o n .  Androgen r e c e p t o r  b i n d i n g  was performed w i t h  s i n g l e -  

p o i n t  a s s a y s  (15 nM m e t h y l t r i e n o l o n e ) .  Va lues  are means 2 S.D. 

I n  a d u l t  rats, 9 o r  more animals  were i n d i v i d u a l l y  ana lyzed .  For  

t h e  case o f  immature male rats,  ske le t a l  muscle t issue was pooled 

from 5-7 an ima l s /de t e rmina t ion  t o  o b t a i n  9 s e p a r a t e  

d e t e r m i n a t i o n s .  * S i g n i f i c a n t l y  d i f f e r e n t  from t h e  c o n t r o l  ! i .e . ,  - 

a d u l t  male) v a l u e ,  P < 0 . 0 5 ) .  GDX = orchiec tomy.  



F i g u r e  4 - D i s t r i b u t i o n  of s k e l e t a l  muscle androgen  

r e c e p t o r s .  The p e r c e n t a g e  of t o t a l  (homogenate) r e c e p t o r  de tec ted  

i n  t he  c y t o s o l i c  f r a c t i o n  of  each an ima l  group i s  shown. Data f o r  

homogenate v a l u e s  and c y t o s o l i c  v a l u e s  are t aken  from F i g s .  3 and 

3 r e s p e c t i v e l y  (pe r  g wet w t  b a s i s ) .  Values  are means 2 95% 

c o n f i d e n c e  i n t e r v a l s .  GDX = orchiectomy.  
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